Objectives: (1) To investigate patients' experience of BP levels and variability, number of symptoms reported and anxiety level. changes in their blood pressure (BP) in an every day setting and the accuracy of patients' predictions; and Results: One hundred and two hypertensive patients entered the study of whom 51 patients were predictors. (2) to examine what influences patients' belief that they can tell when their BP is up.
Introduction
association between systolic BP (SBP) and predicMany patients think they can tell when their blood tion, but acknowledged several limitations of the pressure (BP) is raised, but essential hypertension is study. These included the short 10-day time period, considered clinically to be an asymptomatic conthe small number of subjects of whom only 20/43 dition. For example, Meyer and colleagues 1 in a were hypertensive (diastolic BP Ͼ95 mm Hg), and study in Milwaukee reported that 71% of the newly only 12 subjects reporting at baseline that they could treated hypertensives and 92% who continued in tell if their BP went up or down. There is thus a treatment for at least 3 months thought they could need for further studies to assess the accuracy of tell when their BP was up. Morgan and Watkins 2 in patients' BP estimates in an everyday life situation, a general practice-based study in south London especially as high BP forms one of the most common similarly found that half the 'white' patients and conditions treated in a general practice setting two-thirds of the Afro-Caribbean patients thought accounting for 3.8% of general practice consulthey could tell when their BP was up. Patients often tations, compared with 0.8% for diabetes mellitus. patients' experiences of changes in their BP in an Studies based on experimental situations in everyday setting and how accurate are patients' prewhich subjects are exposed to a series of relatively dictions?; and (2) what influences patients to think strong and distinctive stimuli in rapid sequence, they can detect changes in their BP, including BP indicate that patients can predict changes in BP at level and variability, symptoms and anxiety. rates greater than chance. 3 Baumann and Leventhal 4 examined people's ability to monitor their own BP
Subjects and methods
in a natural setting (the worksite), with no strong external cues to BP change and no feedback being
Subjects and design
The subjects comprised patients attending an inner London general practice who had been diagnosed as Five hundred and sixty-seven people with a diag-nosis of essential hypertension were identified from study. The two researchers responsible for the BP recordings were trained in the use of the randoma practice population of 9500 patients. Of these 394 patients met the selection criteria of being diagnosed zero sphygmomanometer and performed repeat BP checks on separate groups of patients to maintain as hypertensive for at least 1 year and on stable medication for at least 3 months. Patients were consistency of recording. invited to participate in the research by the general Symptoms: A 10-item symptom questionnaire was practitioners and practice nurse in the study pracdesigned based on symptoms most commonly tice when they presented for a BP check or a reported in previous studies. [7] [8] [9] [10] [11] It also allowed repeat prescription.
respondents to record any other symptoms that they A sample size of 100 was estimated to provide at thought might relate to their BP. least 50 patients who thought they could tell when their BP is up based on the findings of a previous Anxiety: The HAD scale was used to assess study.
2 One hundred and sixty-seven patients were patients' level of anxiety and to distinguish between invited to participate. Six patients refused to join the anxiety and depression. This questionnaire was study and 59 patients were excluded with the main developed to detect emotional disorder in patients reasons being physical infirmity (28 patients), attending medical and surgical out-patients. The psychological problems (11 patients) and altered questionnaire is scored from 0 to 21 for both submedication at the time of recruitment (14 patients).
scales.
12
The final study population of 102 subjects comprised 40 men and 62 women, with a mean age of 63.2 years (s.d. = 10.5). There was no difference in Analysis the age or sex distributions between the study popu-
The median value was calculated for each subject's lation of 102 and the original population of 394.
three baseline BP readings to represent normal BP. Patients who agreed to join the study completed
The median was chosen because it is a more cona consent form and an initial questionnaire covering servative measure than the mean and more approdemographic details and perceptions of their BP.
priate in the case of small samples. BP variability They then attended at weekly intervals for BP was assessed using the standard deviation of the checks. Prior to the BP recording patients were baseline BP levels. asked to assess their BP on a four-point scale ('lower Two sample t-tests were used to compare the than usual', 'same as usual', 'higher than usual' and predictors and non-predictors for the continuous 'much higher than usual'), and an additional 'don't variables and 2 tests for the categorical variables. know' response. Weekly BP monitoring continued Multiple regression analyses were performed to until all patients had three 'baseline' recordings (ie, investigate any confounding associated with age. A when they identified their BP as being 'same as usu-P-value of Ͻ0.05 was considered statistically sigal' or 'don't know'). Following this series of baseline nificant. recordings each patient completed a symptom and For the subgroup of predictors who perceived Hospital Anxiety and Depression (HAD) questiontheir BP to be higher or lower than normal on at naire. Patients who indicated on the initial questionleast one of the recordings, linear regressions were naire that they thought they could tell when their performed to assess the relationship between SBP BP was up ('predictors') were then asked to return and subjects' perceptions. for additional BP checks when they felt their BP was raised. A researcher was always available to take BP recordings at short notice.
Results

Subjects and predictor status Measures
Fifty-one subjects said that they could tell when their BP was up (predictors) and 51 subjects said BP recordings: A Hawksley random-zero sphygmomanometer was used to conceal the result at the they could not tell (non-predictors). Predictors were significantly younger with a mean age of 59.5 yrs time of recording from both the researcher and the patient. The accuracy of the Hawksley random zero compared with a mean age of 66.8 for non-predictors (see Table 1 ). There was no significant difference sphygmomanometer has been questioned as it yields consistently lower readings than the standard merbetween the predictors and non-predictors in terms of sex, ethnic origin or age leaving school. cury sphygmomanometer. 6 This had no direct bearing on our study which involved the comparison of Overall 48 (94%) of predictors reported that their BP had been 'up' on at least one occasion over the serial recordings of BPs taken with the Hawksley, with no therapeutic implications. We nonetheless last 6 months. Thirty-two (63%) of predictors felt their BP had been 'up' between one and five times calibrated our instrument against a standard mercury sphygmomanometer and found that the over this period, eight (16%) said that it had been up on six to 10 occasions, eight (16%) on more than Hawksley gave readings which were consistently 3 mm Hg lower at all levels of BP.
10 occasions and three (6%) could not remember. The duration of sensations ranged from 1 min to For the duration of the study the researchers were not aware of the patients' estimates of their BP 24 h. Twenty-six predictors (51%) stated that their sensations of raised BP lasted less than 30 min, 11 except when they returned saying they thought their BP was up. The patients did not receive any feed-(22%) between 30 min and 4 h, and for 12 (16%) these sensations lasted for longer than 4 h. back on their BP recordings until the end of the state. These differences in anxiety score distributions were reflected in the significantly higher Factors associated with predictor status mean anxiety scores for predictors which held after age adjustment (P = 0.012). There was no significant The possibility that perceptions of changes in BP difference between predictors and non-predictors on was associated with higher BPs was examined by the HAD depression score. comparing the systolic and diastolic pressures of predictors and non-predictors. There was no significant difference for both systolic and diastolic BP Accuracy of predictions (DBP) between predictors and non-predictors after Twenty-two subjects predicted that their BP was adjustment for age (see Table 1 ).
either 'high' or 'much higher' than usual on at least To examine whether predictors had a more varione attendance for a BP check, and seven subjects able pressure, the standard deviation of each subpredicted their BP was 'lower' than usual. The ject's three baseline recordings was calculated. For remaining 22 subjects stated that their BP was the both the predictors and non-predictors there was no 'same as usual' for each of the weekly visits. The significant variation in the within subject variances relationship of the patients' predictions of their BP for either SBP or DBP (Bartlett's test). 13 The mean to their baseline BP is demonstrated in Figure 1 . To within subject standard deviation of BP for predicassess the accuracy of predictions, regression coeftors (mean systolic = 10.36 mm Hg, mean diastolic = 6.47 mm Hg) and non-predictors (mean systolic = 10.56 mm Hg, mean diastolic = 5.81 mm Hg), were compared and no significant difference was found.
Drugs are a recognised cause of symptoms in hypertensive patients. There were four groups of antihypertensive drugs used by the patients in this study (thiazide diuretics, beta-blockers, angiotensinconverting enzyme (ACE) inhibitors and calcium channel blockers). We found that there were no significant differences in the types of drugs prescribed, nor in the dosages taken by predictors and non-predictors. Similarly there were no significant associations between the number or type of symptoms reported by patients using different antihypertensive drugs.
Predictors reported significantly more symptoms than non-predictors (P = 0.0004), which held after age adjustment (P = 0.01) (see Table 2 ). This effect was due to both the larger number of predictors who reported symptoms (94%) compared with nonpredictors (65%), and the greater numbers of predictors reporting two or more symptoms (73% compared with 32%).
Anxiety scores (HAD scale) were higher among predictors (mean = 6.60, s.d. = 3.66) than non-predictors (mean = 4.38, s.d. = 3.98). Twelve per cent of predictors and 5% of non-predictors had a score Other studies have demonstrated that high levels tions only four had a significant association between their SBP measurements and their predictions. No of anxiety among hypertensives compared with normotensives, may be associated with an increased significant association was found between DBP measurements and predictions. There were no sigprevalence of diagnosed hypertension. 20 We found that there was a positive but non-significant link nificant differences in the levels of BP, variability, or number of additional visits for BP readings between anxiety and BP level. This may be a product of the relatively small sample size. Furthermore between the four accurate predictors (mean 5.0 visits) and other predictors (mean 5.8 visits).
we found that anxiety was more strongly related to predictor status than to actual BP level. There was no significant association between either symptom score or anxiety level and BP. HowAs some hypertensive patients alter their drug taking in response to the presence or absence of sympever both symptom score (P = 0.01) and anxiety level (P = 0.01) were significantly associated with predictoms, it is important that health professionals help them to disassociate their experience of symptoms tor status. There was also a significant correlation between anxiety level and reported number of sympfrom their BP. Specific enquiry about whether patients believe they can 'sense' when their BP is toms (r = 0.54, P Ͻ 0.001).
up should be made at the time of BP recording and explanation given of the lack of relationship with Discussion clinical measurements. Patients who believe they can predict their BP should then be encouraged to In this general practice based study we found that hypertensive patients who think they can tell when adhere to their drug regime rather than relying on symptoms as a guide to medication use. their BP is up (predictors) are in fact only accurate in a small minority of cases, thus confirming the findings of Baumann and Leventhal's small worksite
